MIL=-S-20708/39A(MORD)
25 November 1959

SUCERSEDINIG
MIL=-S~-20708/39(HORD )
MILITARY SPECIFICATION 31 March 1959

SYNCHRO, CONTROL TRANSFORMER, TYPE 19CTBlb

1. SCOPE

1.1 This specification covers the detail requirements for
control transformer synchro, type 19CTBi4b, 90 volt, U400 cycle.

2. APPLICABLE DOCUMENTS

2.1 The following specifications, standards and drawings of
the 1ssue in effect on date of invitation for bids form a part
of thls specificatilon,

SPECIFICATIONS
MILITARY

MIL-I-16557 - Ink, Marking, quick-drying (for non-porous
surfaces).

MIL-S~20708 - Synchros, 60 and 400 cycles, General
Specifications for.

DRAWINGS
BUREAU OF ORDNANCE

643019 - Clamp Assembly.

643090 - Washer, Drive,

644594 - Nut,

LD 255268 - Stock Material for Precision Instrument
Components.

SA 2412503 - Gage, Spline,

(Copies of specifications, standards and drawings required by
contractors in connection with specific procurement functions
should be obtained from the procuring agency or as directed by
the contracting officer.)
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MIL-S-20708/39A (NORD)

3. REQUIREMENTS

3.1 Qualification, - Except as specified in par. 3.1.1,
synchros coverad by this specificatlon shall be a product which
has been tested and qualified in accordance with Specification
MIL-S-20708,.

3.1,1 Preproduction sample. - Pending issuance of a Quali-
fied Products List (Q.P.L.), a sample (see 4.1.1.1) of the
synchros to be furnished under this specification shall be sub-
Jected to the preproduction tests as specified in Specification

. MIL-S-20708,

3.2 Requirements. - All requirements shall be in accordance
with Specification MIL-S-20708 except as otherwise specified
herein,

3.2.1 Salt spray requirement. - Not applicable.

3.2.2 Design and construction. - The synchro shall be of the
design, constructlon and physical dimensions specified in Figure
1, and shall be complete, including all hardware shown and iden
tified thereon.

3.2.3 Performance requirements. - The values applicable to
the synchro shall be as specified in Table I.

Table I. - Synchro, Control Transformer, Type 19CTBUb

Requirement Unit : Value

Frequency * Cycles L4oo ,
Primary voltage gnominalg Volts 90 e
Primary current (maximum Milliamps 7.0
Primary power (maximum) Watts 0.25
Transformation ratio +2% 0.735
Electrical error (maximum) Minutes 8.0
Null voltage total (maximum) Millivolts 65
Fundamental component of

null voltage (maximum) Millivolts 35
Friction torque (maximum) Ounce-inches| 0.1

Phase shift Degrees 3.0 (lead)
Primary impedance (Zp) Oohms 1/
Secondary impedance (2Zs) Ohms 1/

1/ As specified by BUORD (see 6.1)
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SPLINE DATA GEAR DATA
TEETH Fl TEETH %0
. PITCH 120 PITCH 72
PITCH DIAME TER 179 2993 PITCH DIAMETER - 16556* 5333
CUTSIDE DIAMETER 8721 5358, OUTSDE DIAVETER 16944*220
PRESSURE ANGLE™ 20° | PRESSURE ANGLE 207 :
ROOT DIAMETER MAX. 158 ROOT GIAMETER MAX. 16282
T0OTH _FORM — OLUTE] TOQ TH FORM FL k] Y
FUNGTION OF THS SPUNEISFOR GEART NTRIC T0 { 852C DIAMETER
R S N e e
N R . n&ﬁr«? AN
TOSET SYNGRO AT ZER0 LOGK INNER AND OUTER HOUSING WITH A 060 PN
ARROW LOGATION ON HOUSING 1S TO MATCH SHAFT MARK WHEN ROTOR IS
SET AT STHIRD 2000 THE SARON LOCAT IR, O HOUSIHG WILL BEAR NO
RELATION TQ THE OENTER LINES SHOWN ON T-#5 DRAWNG. RUGBER STAMP
ARROW AND TYPE NG (160° FROM ARROW) USING BLAGK MARKNG INK MIL-1IB55T.
l 2020014
DATUM—~ MOUNTING DIA FOR CLAMP
- ASSEMBLIES
) 'mI;ERAu“ON 'rg N%: READ 1125 250t 010
f AL —1.6252.003 DIA.
1075 £.013 ——ud .
643090 .
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./ 078 v o]
0932.0085—— Fe : X
132 :003——= 'l‘— /‘/ TYPE DESIGNATION
p E
£—No. 4(112)-40NC - 2A 040t.003 T £ HUNBER ALIZ)40-HC-28,TAP
& REQD. 3.168 MAX, F+- 5552 00-={ 4 HOLES EQUALLY SPAGED ON
1250 £.003 A TOLERANCE ON
3 L EACH £.003.TOL
172 88— FAGE OF BEARRG CUNLATIVE DEPTH OF TAPPED
.....g.?f.:ié":.’.‘ OATUM = INHER RACE OR (NOTE Oy TON OF HOLES SHALL
SHUS ON SHAFT SHNS ON SHAFT 8E CLOSED)
MAXIMUN UNOERGUT 0% WIDE X 004 OEEP
- L~ 85 NOTES: :
7 NAY FULL DEPTH OF THREAD L RUNOUT OF G DIAMETERS SHALL NOT EXGEED DOI TIR WHEN MEASURED
e | ——THREAD RUNOUT WITH THE UNT IN A VERTICAL POSITION SUPPORTED 8Y THE OUTPUT
- g SHAFT AND THE HOUSING ROTATED
e 2. RUNOUT OF © DIAMETER (SMOOTH PORTION) OF SHAFT SHALL NOT
. EXCEED 05008 TR. o
Jer2 £ 33%% TEn P
ier2 DiaeTe 3.FULL WIDTH OF SURFACES MARKED “X" SwaLL BE PERPENOICULARTO
DIAMETER MARKED (23 WITHIN .002 TIR WHEN MEASURED WITH THE
W/////// UNIT (¥ AVERTICAL POSITION SUPPOATED BY THE OUTPUT SHAFT
. AND THE NOUSING ROTATED.
V/ﬁ%// y) 4 END PLAY MEASURED AS TOTAL NOVENENT DURING REVERSAL OF
1 | POUND AXIAL LOAD SHALL BE ,003 INCHES MAX.
. —— NO.101190)-32 NE-2A MOO. & RADIAL PLAY MEASURED AS CLOSE TO THE BEARING AS POSSIBLE
MAJOR DI, 185 * SHALL NOT EXCEED .0006 INCHES MAX. TIR DURING REVERSAL OF
| | 1 POUND LOAD APPLIED NOT MORE THAN I/ INCH FROM END OF
et~ SHAFT, .
T MIN: \ 6. THE DESIGN OF THIS UNIT SHALL PROVIDE FOR THE TERMINAL BLOCK
292 o TO REMAIN FIXED WHEN TERMINAL SGREWS AND TERMINAL LUGS ARE
L ’%\ \ L BepTHOr SR Removen.
008 X 45° CHANFER 7. THE ENO CAP DESIGN SHALL BE SUCH THAT THE TERMINAL LUG 12-2-T00-2813
E NAY BE INSTALLED WITH THE BARREL INBOARD OR AT 160° POSITION OUTBOARD.
NECESSES FOR LUGS SHALL BE OF WIDTH AND DEPTH TO PREVENT TURNING
OF THE LUGS.
PARTIAL SECTION A-A
UNLESS OTHERWISE SPECF:
DIMENSIONS ARE W ms“
TOLERARGES o EAcTIONS toh
DECIMALS £.005 ANGLES & o
FIGURE |~ SYNCHRO, CONTROL TRANSFORMER, TYPE 19CTB4b
3
Din .
. 5 -
vorer ’ / A - o~
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4, QUALITY ASSURANCE PROVISIONS AND TEST REQUIREMENTS

4,1 Sampling, inspection and tests. -

4.1.1 Sampling. - Except as specified in 4.1.1.1, sampling
shall be In accordance with the requirements of Specification
MIL-S-20708.

4,1,1,1 Preproduction samples. - Unless otherwise specifled

(see 4.1.1.T.1) and pending the issuance of a Q.P.L., (see 3.1.1),
four (4) synchros shall be furnished by the contractor to the
procuring activity for preproduction testing in accordance with

© Specification MIL-S-20708. Further productions of the item by
the contractor prior to the approval of the procuring activity
shall be at the contractor's risk. Accepted preproductlon
samples will become the property of the procuring activity and
will be included in the quantity of synchros called for in the
contract or order.

4.,1,1.1.1 Preproduction sample for a subsequent contract.
If a . contractor has delivered synchros previously in accordance
with the requirements of this specification and his product has
been found to be satisfactory, the preproduction sample for any
subsequent contract or order may be waived at the discretion of
the procuring activity (see 6.l¥. :

4.1.2 1Inspection and tests. - Inspection and tests shall be
conducted 1n accordance with the requirements of Speclfication
MIL~S-20708 except as otherwise specified herein.

4,1.2.1 Salt spray test. =-

4.,1.2.2 Preproduction rejection criteria. - Failure of any
preproduction sample synchro in any test or requirement shall
be cause for withholding approval (see 4,1,1.1). w

5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery shall be in accordance with the
requirements of Specification MIL-S-20708 except as otherwise
specifled herein.

5.2 Hardware, - All loose hardware (see 3.2.2) shall be
packaged in a ventilated envelope made of material having a PH
value of 6-8 that 1s compatible with the weight of the contents.
The packaged hardware shall be placed in the unit synchro pack-
age.
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6. NOTES

6.1 All notes specified in Specification MIL-S 20708 are
applicable to this specification and in addition, under order-
ing data, should specify the following:

a, If preﬁroduction samples are not required
(see

b. Impedance (see Table I).
6.2 Stock material. - Miscellaneous stock materials not

- shown on Figure 1 which may be required for use with synchros,
should be selected from LD 255268.

Notice. -~ When Government drawings, specifications, or other
daTa are used for any purpose other than in connection with a
definitely related Government procurement operation, the
United States Government thereby incurs no responsibility nor
any obligation whatsoever; and the fact that the Government
may have formulated, furnished or in any way supplied the said
drawings, specifications or other data is not to be regarded
by implication or otherwise as in any manner licensing the
holder or any other person or corporation, or conveyilng any
rights or permission to manufacture, use or sell any patented
invention that may in any way be related thereto.
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